Effects of quinidine and lidocaine on action potential and membrane currents of frog ventricles.
The effects of quinidine and lidocaine on frog ventricle were studied by using a single sucrose gap voltage clamp technique. In Ca2+-Ringer, quinidine (80 microM) caused slight prolongation of action potential duration (APD50) and significant inhibition of twitch tension. Lidocaine (40 microM) shortened APD50 without significant effect on twitch tension. In tetrodotoxin (TTX)-treated preparations, quinidine caused significant prolongation of APD50 from 529 +/- 19 msec to 597 +/- 11 msec, (n = 9) and inhibition of twitch tension, but lidocaine did not affect APD50 and twitch tension. Under voltage clamp condition, quinidine reduced peak inward current in the absence of TTX, but enhanced peak inward current in the presence of TTX. The steady state outward current was increased by quinidine. Lidocaine didn't affect peak inward current in the absence or in the presence of TTX. Membrane current through the inward rectifier (IK1) was slightly increased by lidocaine, but significantly inhibited by quinidine. The enhancement of peak inward current by quinidine was retarded or reversed in preparation bathed with Sr2+-Ringer. When Ni2+ was added to a preparation bathed in Ca2+-Ringer, an inhibition of calcium inward current and action potential plateau was observed. The spike amplitude of the action potential was, however, unaffected by Ni2+. In this Ni2+-treated preparation, lidocaine (20 microM) caused significant shortening of APD50 without significant effect on action potential amplitude. The shortening of APD50 was associated with a slight increase of steady state outward current. The increase of steady state outward current by lidocaine was absent in the TTX-treated preparation.(ABSTRACT TRUNCATED AT 250 WORDS)